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CHARLES    A.    MAGUiRE   AND    ASSOCIATES 

ENGINEERS 

/»e     CORNHI1.L 

Boston  8.  Mass. 


May  3.   19^8 


Mr.  Thomas  E,  McConnick 
City  Planning  Department 
k3   City  Hall 
Boston  8,  Massachusetts 

Dear  Sir; 

In  response  to  your  request  of  April  30 »  we  are  delivering  to 
you  herewith  a  copy  of  the  Engineering  Report  which  we  prepared  for  the 
Mystic  River  Bridge  Authority  in  Axigust  of  last  year.   In  the  hack  of 
this  Report  you  will  find  a  plan  showing  the  approaches  in  Charlestovm. 
which  is  the  area  in  which  we  assume  you  are  particularly  interested. 

We  wish  to  call  to  your  attention,  however,  the  fact  that 
these  approaches  in  Charlestown  are  still  the  suhject  of  study  and 
will  unquestionahly  he  drastically  revised  before  the  final  plans  are 
determined.  These  changes  refer  "both  to  approaches  in  the  area  near 
Park  Street  and  also  in  the  vicinity  of  the  U.  S.  Naval  Shipyard  at 
Wapping  and  Water  Streets. 

We  shall  be  glad  to  keep  you  informed  of  further  developments. 

Very  truly  yovirs, 

Charles  A,_Maguire  &  Associates 


(i^G  UJZI^ 


C'CMtnbc  Clyde  C.  Mackenz 
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i'^stic  River  Bridge  Authority- 
Boston 
Massachusetts 

Gentienen: 


In  Eccordance  vri. th  our  agreeraent,  dated  December  31,   1946, 
vie   have  iTic.de  an  engineering  stucl;/-  of  a  bridge  to  connect  Charlestcvjn 
and  Chelsea  at  the  approximate  location  of  the  e>'i sting  Llystic  River 
Bridge  between  those  two  points.  VJo  have  considered  the  location  faid 
type  of  facility  and  the  LTinediate  approaches  thereto,  prepared  pre- 
Liriiinary  designs  and  estjjaatei.-.  oi  cost  of  constructs. on,  maintenance 
and  operation,  and  studied  the  finaxicial  aspects  of  the  undertaking. 
Our  report,  describing  in  detail  the  various  phases  of  the  project 
and  stating  oui"  findings  in  connection  thereivith,  is  sub:r.itted  for 
your  consideration. 

We  have  concluded  that  th.s  project,  as  described  in  the 
report,  v.dll  adecTuately  serve  the  demands  of  trafi'ic  between  the 
communities  of  Charlestovm  and  Chelsea  and  that  the  project  C£.n  be 
feasibly  operated  as  a  self- liquidating  imdertaking. 

Vfe  reconi-mcnd  that  the  Authority,  following  its  consideration 
of  tills  ejid  other  pertinent  reports,  proceed  with  the  necessary  nego- 
tiations for  financing  and  constructing  the  .facility. 

In  the  preparation  of  th.is  report,  vie   have  been  assisted 
by  Charles  A.  Maguire  an.d  Associates,  ConsiHting  Engineers  of  Boston, 
Massachusetts,  and  Providence,  Rhode  Island. 

Ve:"y  truly  yours, 

J.  E.  GREINER  GO^^PANY 


U'<- -^ 


H,  H.  Allen 
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HISTORICAL 

The  first  need  for  transportation  facilities  across  the 
Mystic  River  was  felt  in  the  early  part  of  the  17th  century.  Histor- 
ical records  describe  the  operation,  beginning  in  June,  16 31,  of  the 
first  feriy  in  New  England,  probably  the  first  in  North  Ajrierica, 
crossing  the  Mystic  River  bet\veen  the  tomi  of  Winnisimmet  and  the 
towns  of  Charlestown  and  Boston. 

In  the  year  1802  legislative  authority  was  granted  the 
Salem  Turnpike  and  Chelsea  Bridge  Corporation  to  construct,  maintain 
and  operate  a  toll  bridge  between  Chelsea  and  Charlestov/n.  Under  the 
authority  granted  by  the,  charter,  a  timber  structure,  called  the 
"Chelsea  Bridge,"  was  constructed.  The  bridge  provided  a  32-foot 
roadwci-y  which  was  narrowed  dovm  to  16  feet  at  the  drav;  spans  across 
the  North  and  South  channels.  Eacli  drav;  span  provided  a  30-foot 
clear  watenmy. 

The  draw  span  over  the  North  channel  was  rebuilt  in  1873 
to  a  length  of  110  feet  and  a  36-foot  roadway  width. 

In  1880  the  dravY  span  near  Charlestovm  was  designated  the 
"Chelsea  South  Bridge"  and  the  drav;  span  near  Chelsea  was  designated 
the  "Chelsea  North  Bridge." 

During  the  yes-rs  1893  to  1895  the  roadv/ay  of  the  Chelsea 
North  Bridge  was  v.ddened  to  50  feet. 

As  a  result  of  a  Vier  Department  order  in  1910  recaiiring 
increased  channel  clearances  at  the  Chelsea  North  Bridge,  the  existing 
four-lane  structure  with  a  swing  span  providing  tvro  125-foQt  clear 
waterways  was  constructed. 
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HISTORICAL 

In  1933  a  Special  Commission  was  established  to  investigate 
a  proposal  to  reconstruct  the  Chelsea  North  Bridge.  The  Commission 
consisted  of  the  State  Commissioner  of  Public  Works,  two  associate 
Commissioners,  and  the  City  Engineers  of  Boston,  Chelsea  and  Revere. 
The  findings  resulting  from  the  investigations  favored  the  construc- 
tion of  a  high  level  bridge,  but  economic  conditions  at  that  time 
dictated  a  recommendation  to  repair  the  existing  bridge  for  continued 
use  until  such  time  that  fiinds  should  become  available  to  construct 
a  high  level  crossing. 

The  Division  of  Metropolitaxi  Planning  conducted  a  study 
in  1941  aj^d  recommended  a  high  level  bridge  as  the  solution  to  the 
problem.  There  v:3s  no  legislative  action  on  this  report. 

Several  subsequent  proposeJLs  were  made  and  referred  to  the 
Post  War  Highway  Commission  and  the  Legislative  Committee  on  Highways 
and  Motor  Vehicles,  for  study  and  recommendation.  The  construction 
of  a  high  level  bridge  as  a  self-lio;aidating  facility  was  the  recom- 
mendation resulting  from  these  studies.  As  a  consequence,  enabling 
legislation  was  dravm  and  passed  as  House  1979 j  dated  May  23,  1946, 
which  was  entitled  "AN  ACT  PROVIDING  FOR  THE  CONSTRUCTION,  MAINTSJAiNCE, 
REPAIR  AND  OPERATION  OF  A  HIGH  LEWL   TOLL  BRIDGE  BETV'JEEN  THE  CITIES 
OF  BOSTON  MiL   CHELSEA  O'/ER  THE  MSTIC  RIVER  AND  THE  TRACKS  OF  THE 
BOSTON  AND  MAINE  RAILROAD,  PROVlDIrJG  FOR  THE  CREATION  OF  THE  &IYSTIG 
RIVER  BRIDGE  AUTHORI'TY  AND  DEFINING  ITS  POW-ERS  AND  DUTIES  AND  PROVID- 
ING FOR  THE  FIN/uNCING  OF  SAID  PROJECT." 
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HISTORICAL 

Pursuant  to  the  provisions  of  the  Act,  the  Llystic  Rivfjr 

Bridge  Authority  was  formed  with  the  following  inembers  serving: 

Mr.  Ephra.im  A.  Brest         Chairraaii 

Col.  Earle  R.  Barnard        Vice  Chairman 

Mr.  John  F.  Donovan  Treasurer 

Mr.  Frank  Rajnacorti  Secretary 

■vir.  Joseph  Cairnes  Coinmissioner  of  the  State 

Department  of  Public  Vtorks 

Mr.  Cairneswas  later  succeeded  by  Captain  W.  H.  Buracker,  the  newly 

appiointed  Commissioner  of  the  State  Departraent  of  Public  Works. 

Following  organization  procedure  and  due  discussion  of  the 
engineering,  legal  and  financial  aspects  of  the  project,  the  Authority, 
under  the  powers  granted  it  by  the  Act,  retained  the  services  of 
DeLeuw,  Ca.ther  and  Company  to  prepare  a  traffic  report.  J.  E.  Greiner 
Company,  vrith   Charles  A.  Maguire  and  Associates  as  Associate  Engineers, 
was  then  retained  to  prepare  an  engineering  report,  design,  plans, 
specifications,  and  to  supervise  the  construction  of  the  project. 

A  banking  group  comprised  of  The  First  Boston  Corporation, 
F.  S.  Moseley  and  Company,  and  Tripp  and  Company,  Incorporated,  was 
selected  to  administer  and  market  the  revenue  bond  issue.  The  banking 
group  retained  the  firm,  of  Mitche-11  and  Pershing  as  revenue  bond 
attorneys . 

The  First  National  Bank  of  Boston  vias   selected  to  act  as 
Trustee. 
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EXISTING  STRUCTURES 

The  Chelsea  North  Bridge  is  1,163  feet  in  length  betvreen 
pierhesd  lines  and  consists  of  a  svdng  span  over  the  main  channel, 
flanlted  by  two  trestle  approaches  supported  on  timber  piling.  The 
draw  span  has  an  overall  length  of  36O  feet  and  a  roadv.'py  width  of 
40  feet  betvreen  curbs  with  two  8-foot  sidewalks  cantilevered  outside 
of  the  trusses.  The  tv;o  appiroach  trestles  provide  a  44-foot  roadwajr 
with  an  8-foot  sidewalk  on  the  south  side  of  the  bridge. 

The  bridge  accojnmodates  four  lanes  of  traffic;  however, 
vehicular  movements  are  restricted  some;\'hat  in  passing  over  the 
draw  span.  This  condition  is  particularly  aggravated  during  the 
Tdnter  months  vjhen  the  open  traffic  lanes  are  further  restricted  by 
the  piling  of  snow  adjacent  to  the  curbs. 

During  the  years  1926  to  1945  the  cost  of  maintaining  and 
operating  the  Chelsea  North  Bridge  amounted  to  ^^.977, 546.00.  Of  this 
amount  $506, 074-00  was  expended  for  repairs  and  $471,472.00  covered 
v/ages,  operating  materials  and  supplies  for  the  tiventy-year  period. 
The  structure  received  j.iajor  repairs  in  1935  at  a  cost  of  $265,000.00. 

The  Chelsea  South  Bridge,  36O  feet  in  length,  consists  of 
a  double  leaf  bascule  span  proiddijig  a  clear  channel  vddth  of  75  feet 
and  two  steel  girder  approach  spwjis.  The  structure  carries  two 
20-foot  roadways  and  tvro  7 '-6"  sidewalks.  Over  the  basciole  span 
the  roadways  are  separated  by  a  raedial  divider  5 '-6"  in  ^-ddth.  The 
bridge  comes  to  grade  on  the  Charlestoym  end  near  Medford  Street  via 
a  ramp  approximately  500  feet  in  length. 
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KXISTIHG  STRUCTURES 

The  area  lying  between  the  Chelsea  North  and  the  Chelsea 
South  Bridges  is  occupied  by  the  yards  and  docks  of  the  Boston  and 
Maine  Railroad.  Tl-ie  tv.'o  bridges  are  connected  by  a  timber  and  steel 
trestle  \daduct  1,360  feet  in  length.  The  ^/iaduct  carries  a  45- foot 
roadway  and  is  connected  to  the  railroad  facilities  via  a  rsjnp. 

The  existing  bridges  serve  traffic  between  the  tliickly 
populated  north  shore  area  of  metropolitan  Boston  end  the  central 
business  section  of  the  city.  The  facility  also  provides  direct 
access  to  the  Charlestovm  and  v/estem  section  of  the  Boston  metropol- 
itan area  and  is  considered  one  ox  the  major  transportation  links  in 
the  arterial  highv/ay  system  of  the  area. 

Frequent  openings  of  the  draw  span  over  the  Mystic  River 
channel  result  in  considerable  highwrsy  traffic  delay  and  severe  traf- 
fic congestion.  Observations  made  at  the  site  during  s&veral  openings 
of  the  bridge  disclosed  that  traffic  is  often  backed  up  for  several 
blocks  north  of  Winnisiinmet  Square  in  Chelsea  and  as  far  back  as 
City  Square  in  Charlestovm.  At  such  times  not  only  is  the  free  flow 
of  bridge  traffic  disrupted  but  cungestion  is  also  created  on  the 
city  thoroughfares  adjacent  to  the  termini  of  the  structure. 

The  Chelsea  North  Bridge  vdll  be  replaced  by  the  proposed 
high  level  crossing;  hov/ever,  the  Chelsea  South  Bridge  must  remain 
in  operation  to  provide  access  for  local  traffic  to  the  industrial 
facilities  located  in  the  yards  aaid  lAsrine  termina.ls  of  the  Boston 
and  Maine  Railroad. 
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DESCRIPTION  OF  THE  BRIDGE 

The  Mystic  Rix'-er  Bridge  is  a  hdgh  level  double  deck  structure 
providing  for  three  lanes  of  vehicular  traffic  in  each  direction.  It 
consists  of  a  long  span  cantilever  unit  over  the  main  channel,  a  simple 
span  crossing  the  Little  Mystic  Channel,  a  toll  plaza  structure  connect- 
ing the  two  channel  spans  and  deck  plate  girder  approach  spans  connect- 
ing v\ath  the  existing  surface  streets  in  Charlestovm  and  Chelsea. 

The  main  unit  over  the  Mystic  River  is  a  three-span,  through 
truss,  qantilever  bridge  consisting  of  an  800' -10"  main  span  flanked 
by  anchor  arms  each  36l'-8"  long.  The  800 '-10"  channel  span  forms  a 
navigation  opening  providing  a  vertical  clearance  of  135  feet  above 
mean  liigh  water. 

The  simple  truss  span  across  the  Little  Mystic  Channel  provides 
a  vertical  clearance  of  100  feet  above  mean  high  vrater  for  the  full 
width  of  the  v;ateri;ay. 

Southbound  traffic,  originating  in  Chelsea,  is  carried  on  the 
upper  deck.  Access  is  provided  by  ramps  at  Fifth  Street  and  at  Everett 
Avenue  in  Chelsea.  Exit  rajiips  in  Charlestovfln  are  provided  on  Henley 
Street  at  Park  Street  cOid  at  V'ater  Street. 

Morthbound  traffic,  originating  in  Chariest own,  enters  the 
lovrer  deck  at  Prospect  Street  and  exit  ramps  are  provided  in  Chelsea 
?.t  Beacon  Street  and  a.t  Fourth  Street. 

The  toll  plaza  is  located  on  an  elevated  structure  over  the 
yards  of  the  Boston  and  Maine  Railroad  on  the  Mystic  Docks  between 
the  Mystic  River  and  the  Little  Mystic  Channel. 
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NAVIGATION  CONSIDERATIONS 

A  detailed  study  of  na.vig;tion  requirements  v;as  made  to 
determine  the  proper  horiaont?.!  and  vertical  clearances  for  the 
channel  spans. 

An  analysis  of  £'J.l  ship  traffic  recorded  in  the  dravrt-enders' 
log  for  the  Chelsea  North  Bridge  indicated  that  the  Mystic  River  car- 
ries a  very  heavy  volu-ne  of  large  ocean  going  vessels.  It  was  dis- 
closed that  the  largest  ship  to  have  used  this  channel  has  a  .T^axiraum 
height  of  123  feet  above  the  water  level.  Based  upon  these  data  and 
War  Department  requirements  in  the:  past  for  similar  waterv/ays,  a 
vertical  clearance  of  135  feet  above  mean  high  water  was  established 
for  the  bridge. 

The  Little  Mystic  Channel  is  a  restricted  waterA'fy  of  con- 
siderably less  importance  than  the  Mystic  River.  Analysis  of  the 
drawtenders'  log  for  the  Chelsea  South  Bridge  showed  that  the  largest 
vessels  knovm  to  have  used  this  cha.nnel  had  a  height  of  97  feet. 
Considering  the  limatations  of  dsoth  and  mdth  of  the  channel  and 
the  restricted  waterway  through  the  Chelsea  South  Bridge,  it  was  con- 
cluded that  a  100-foot  vertical  clearance  was  adequate  for  the  span 
over  the  Little  Mystic  Channel. 

The  horizontal  clearance  for  the  main  span  over  the  Mystic 
River  v;as  determined  by  several  factors.  These  included  the  neces- 
sity of  keeping  the  Chelsea  North  Bridge  in  operation  during  con- 
struction of  the  nev;  bridge,  economic  span  lengths  as  determined  by 
substructure  costs,  the  avoidance  of  interference  with  operations 
of  the  U.  S.  Gypsum  Company's  plant  on  the  Mystic  Docks  and  by 
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NAVIGAl'ION  CON £1 DKRATIOMS 

informal  discussion  of  horizontal  clearance  requirements  mth  the 
United  States  District  Engineer  in  Boston.  These  considerations  led 
to  the  adoption  of  a  main  span  length  of  800  feet  center  to  center  of 
channel  piers  with  the  piers  so  located  as  to  leave  the  existing  chan- 
nel -Openings  at  the  Chelsea  North  Bridge  free  for  navigation  and  to 
leave  ample  room  for  snips  to  dock  cit  the  piers  of  the  U.  S.  Gypsum 
Company. 

Econamic  considerations  dictated  the  use  of  a  single  span 
across  the  Little  Mystic  Channel  vdth  the  piers  located  shore'v'jard 
of  the  existing  pierhead  lines,  thus  removing  any  question  of  hori- 
zontal clearance  from  the  standpoint  of  navigation. 

An  application  for  approval  of  the  clearances  described 
above  was  formally  subniitted  to  the  War  Department.  In  connection 
with  this  application,  the  District  Engineer  held  a  public  hearing 
in  Boston  on  March  5,  19^t7.  The  purpose  of  this  hearing  was  to 
permit  interested  parties  to  express  their  views  as  to  the  suitability 
of  the  proposed  structure  from  the  standpoint  of  navigation.  With 
minor  exceptions  all  views  expressed  by  navigation  interests  vrere 
in  favor  of  the  proposed  structure. 

Final  approval  by  the  Vfer  Department  is  covered  by  a  permit 

for  the  construction  of  the  bridge.  This  instruraent  was  executed  by 

the  office  of  the  Under  Secretary  of  War  on  Ivlay  l6,  1947-  No  phanges 

in  the  clearances  requested  viere   recuired  imder  the  terms  of  the  permit. 

The  only  condition  of  the  permit  involving  costs  not  cnticipated  when 

the  application  v.'as  filed  is  the  reciuirement  that  a  navigation  channel 

be  dredged  between  the  fender  lines  of  the  existing  bridge.  This  is 
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NAVIGATION  CONSIDEf:/.TlONS 

a  relatively  small  item  of  cost  and  has  been  included  in  the  estimates 
herein . 

The  complete  text  of  the  nerrait  is  included  in  the  appendix. 

Concurrent  \vith  the  VVar  Department  permit  procedure,    similo.r 
action  by  the  Port  of  Boston  Authority  resulted  in  the  approval  of  the 
proposed  bridge  by  that  body  and  the  issuance  of  a  permit  the  full 
text  of  v/hich  is  included  in  the  appendix. 
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DESIGN  CRITERIA 

The  bridge  has  been  de5;igned  for  the  heaviest  highv/ay 
loads  in  accordance  vdth  accepted  standards.  Specifically,  the 
design  is  based  on  H20-S16  loading  as  set  foi-th  in  the  Standard 
Specifications  for  Highv/ajr  Bridges,  adopted  .:ind  published  by  the 
American  Association  of  State  Highv;ay  Officials  in  194^.  These 
specif icatijons  are  generally  used  for  the  design  of  highway  bridges 
and  have  been  adopted  as  the  basis  of  the  design  of  the  Mystic 
River  Bridge.  Minor  modifications  of  these  specifications  vdll  be 
made  since  their  scope  is  limited  in  certain  respects  to  bridges  of 
spans  not  over  300  feet.  However,  their  adoption  as  a  basic  speci- 
fication for  design  assures  a  structure  in  keeping  vri.th  the  best 
modern  practice. 

The  layout  and  design  of  the  bridge  as  described  and 
illustrated  herein  may  be  modified  in  certain  fetiturcs  in  the  course 
of  the  final  design.  For  example,  final  surveys  may  indicate  the 
necessity  or  desirability  of  modifying  the  lengths  of  approach  spans, 
and  the  detailed  development  of  the  design  may  dictate  modification 
of  other  features  to  secure  further  economies  in  first  or  mainteni-Uice 
cost.  Such  changes  mil  not  in  ;iny  way  affect  the  safety,  durability 
of  the  structure  or  its  utility  from  the  standpoint  of  the  traffic 
which  will  use  the  bridge. 


-  10  - 


SURVEYS 

Field  surveys  were  conducted  along  the  proposed  line  of  the 
project  to  obtain  topographic,  hydrographic  and  alignment  data  required 
to  determine  the  physical  cb?_racteristics  of  the  site  and  accurately 
locate  the  bridge  and  approaches  in  relation  to  existing  facilities. 
Survey  information  was  supplemented  vath  data  furnished  by  the  Cities 
of  Boston  and  Chelsea,  public  utilities  and  other  private  interests 
having  installations  in  the  area,  thus  providing  a  so\ind  basis  for 
computing  the  estims.tes  of  cost. 

The  datum  for  levtls  used  in  the  surveys  was  determined 
from  permanent  bench  marks  in  the  locality.  Elevations  were  based  on 
Mean  Sea  Level  as  established  by  the  United  States  Coast  and  Geodetic 
Survey . 

All  siiTVeys  were  tied  in  vdth  the  Massachusetts  State 
Coordinate  System. 
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In  order  to  provide  a   sound  basis  for  the  preliminary  design 
cjid  estimfte  of  cost  of  the  substructure,  a  thorour;h  geological  investi- 
gation was  made  of  the  proposed  site. 

Date,  on  subsurface  conditions  were  obtained  by   test  borings 
made  at  the  locations  of  the  main  piei's  and  £.t  specified  intervals 
slong  the  line  of  each  approacii.  They  were  carried  to  sufficient 
depths  to  determine  the  cr.aracter  of  the  subsurface  material,  and  to 
form  the  basis  for  a  detailed  geological  study  of  the  site. 

Borings  were  of  the  Gov.r  t;^'T)e,  made  by  driving  pipe  casings 
Gjid  removing  material  frora  vd.thin  the  Cc:.sings  by  fj  water  jet.  As  each 
stratum  of  m;  teri?l  '.vas  penetrated,  ordiLnar;/  dry  Scmples  were  removed 
c,nd   preserved  for  study  cxid  future  reference. 

The  location  and  logs  of  all  borings  ere  shown  on  Pletes  3, 
4  and  5.  The  geological  cross  riection  along  the  bridge  center  line, 
based  primarily  on  the  data,  revealed  by  the  borings,  is  shoivn  on 
Plate  9. 

Considerable  retearch  i,,t,;  done  on  the  knovn  geological  history 
of  the  Boston  area .  This  histor^^  vv'as  lovmd  to  be  exceeding.ly  complex, 
and  not  completely  \mder stood  after  more  thari  100  years  of  extensive 
study.  Hov^ever,  it  was  established  that  for  practical  purposes,  only 
the  comparatively  recent  geological  events  needed  to  be  considered. 
A   very  brief  discussioxi  of  these  events  follows. 

The  Boston  Basin  is  believed  to  have  been  origintlly  formed 

by  local  warping  of  the  earth's  crust  long  before  the  glacial  period, 

and  filled  with  deposits  of  coarse,  sand,  gravel,  end'  shale.  The 

Charles,  Mystic  and  Neponset  Rivers  flowed  across  the  basin,  and, 
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during  a  period  of  lend  uplift  preceding  the  glacial  period,  they  all 
cut  deep  channels  into  the  bedrock.  As  the  region  was  covered  by  the 
glacial  ice  sheet,  it  presumably  subsided  under  the  weight  of  ice,  and 
these  river  chsjnnels  were  partly  filled  vdth  glacial  drift,  and  later 
by  gravel,  sand  a.nd  mud  brought  down  by  the  rivers  themselves.  The 
consensus  is  that  at  the  present  time  the  bedrock  surface  of  the  larger 
valleys  is  some  200  or  more  feet  belovr  sea  level.  Bedrock  elevations 
at  the  immediate  site  of  the  bridge  are  discussed  at  greater  length 
below. 

The  present  coastline  in  the  vicinity  of  Boston  is  one  of 
submergence,  and  Boston  Harbor  is  formed  by  the  drowned  mouths  of  the 
Mystic,  Charles  and  Neponset  Rivers.  The  local  topography  is  modified 
by  the  evidences  of  extensive  glaciation.  Most  prominent  of  these  are 
the  numerous  drumlins,  some  in  the  harbor,  and  some  on  land.  These 
dramlins  are  smooth  oval  hills  of  compact  or  stony  glacial  till,  de- 
posited by  the  glacial  ice.  Governor's,  Winthrop  and  Deer  Islands  in 
the  harbor,  for  example,  and  on  land.  Bunker,  Breed's  and  many   other 
rounded  oval  shaped  hills  in  the  vicinity  of  Boston  are  such  drumlins. 

Reference  to  Plate  9  discloses  that  all  materials  encountered 
above  bedrock,  excepting  me.de  land,  and  possibly  the  blue  clay  deposits, 
are  either  of  glacial  or  recent  alluvial  origin.  These  several  types 
of  materials  to  be  considered  with  regard  to  foundation  design  are  as 
f  ollov;s : 

1.  Bedrock  -  A  typically  dark  bluish  gray  to  brownish  gray 
rock,  rather  fine  grained,  and  composed  chiefly  of  argillaceous  mater- 
ial. It  ranges  from  vrell  stratified  to  rather  massive  material,  and 
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through  long  local  usage  has  become  knovm  as  the  Cambridge  Sl-ite,  al- 
though it  is  not  a  true  siate.  It  is  considered  to  cc-nstitute  the 
bedrock  under  the  full  length  of  the  bridge  site. 

At  the  sites  of  the  main  river  piers,  the  existence  of  the 
solid  Cambridge  Slate,  at  tlie  approximate  elevations  indicated  by  the 
Gow  type  borings,  was  verified  h-/   diamond  core  drillings,  one  of  which 
was  carried  13.5  feet  into  bedrock.  The  configuration  of  the  bedrock 
surface  under  the  Mystic  River  in  the  area  between  the  core  borings  was 
compiled  from  the  sources  given  on  Plate  9.  Along  the  remaining  por- 
tions of  the  section,  the  line  of  maximum  penetration  of  the  Gow  type 
borings  is  represented  by  a  hesv;^'-  dashed  line  along  the  bottom  of  the 
section.  Because  of  the  nature  of  these  borings,  it  connot  be  definitely 
sta.ted  that  this  line  exactly  represents  the  bedrock  surface.  Hov/ever, 
from  a  study  of  other  available  records  of  subsurface  explorations  in 
the  vicinity,  and  the  geological  relationships  known  to  be  pi-esent, 
it  is  surmised  that  this  line  at  least  approximates  the  bedi'ock  surface. 

It  vd-11  be  noted  that  a  marked  depression  centers  about 
Boring  No.  5-  There  is  little  doubt  that  it  represents  an  old  stream 
channel,  probably  of  the  Ilystic  Stiver  at  some  former  period,  tiut  not 
its  original  main  channel.  The  deeply  buried  chanricl  of  the  pre-glacial 
predecessor  of  the  Mystic  River,  200  or  more  feet  deep,  has  been  mapped 
as  ext.ending  southward  from  V-inchester  through  the  il5,ystic  Lakes,  across 
eastern  Arlington  and  western  Ci'mbridge,  thence  between  Brighton  c.nd 
Ccoubridgeport,  and  across  easteiTi  Roxbury  and  Dorchester  Neck  to  the 
Old  Harbor.  The  stiTJcture  of  .another  buried  strec'jn  channel  of  lesser 
importance  is  clearly  defined  in  the  ■'/icinity  of  Boring  No.  19. 
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?•  Boulder  Clo.y  -  For  ;:rr'.ctical  purposes,  mopping  of  the 
finer  gi'cidations  between  the  esseivbicdly  similar  materials  composing 
drumlins,  ground  mor?.ine,  and  minor  structures  of  glacial  origin  was 
not  attempted.  These  materials  arc  shovm  on  Plate  9  as  boulder  clay, 
using  the  follomng  description  as  a  criterion:   "A  thoroughly  compacted 
mixture  of  clay,  sand,  gravel  and  boulders.  A  herdpan."  The  foregoing 
is  the  definition  of  the  Committee  on  Boston  Subsoils  of  the  Boston 
Society  of  Civil  Engineers.  The  boulder  clay  in  m:.ny  places  directly 
overlies  the  bedrock,  and  because  of  its  compact  composition,  has  a 
very  favorable  load  bearing  capacity. 

3.     Modified  Till  -  This  term  is  used  to  identify  the  unsorted 
mixture  of  firm  to  hard  sand,  clay,  gravel  siid  possible  cobbles  and 
boulders  usually  overlying  the  boulder  clay.  The  composition  is  se«n 
to  be  very  similar  to  that  of  the  boulder  clay,  since  it  is  actually 
a  boulder  clay  that  has  been  some^vhat  modified  hy   one  or  more  of  the 
processes  of  v/eathering,  erosion,  and  reworking  by  streEia  action. 
Therefore,  the  rock  flour  end.   finer  materials  have  generally  been 
removed,  caid  the  resulting  mctericl  is  not  as  compact  rs  the  original 
boulder  clay.  The  trfmsition  fror.i  the  modified  till  to  the  boulder 
clay  is  in  all  cases  marked  by  a  very  appreciable  rise  in  the  drive 
test  value  furnished  by  the  Gov.'  t;rpe  borings, 

'4.  Blue  Clay  -  A  soft  blue  clay  and  sf^nd  formation  le  rgely 

fills  the  major  former  depressions  in  the  section.  It  has  not  been 

definitely  established  v/hether  tliis  material  was  deposited  under  marine 

or  fresh  water  conditions.  From  a  practical  standpoint,  this  fonnation 

is  of  interest  because  pile  foundations  are  re;_uired  v\rtierever  it  occurs 

in  any  considerable  thickness. 
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5.  Alluvial  Deposits  -  The  gravels,  sands,  clays  and  mud 
depositv'?  in  the  upper  portions  of  the  section  are  obviously  of  recent 
alluvial  origin.  They  conform  closely  to  the  usu-sl  types  of  stream 
deposits,  and  cause  no  unusuel  problems  of  foundation  design. 

An  analysis  of  the  boring  data  and  geologiccl  cross  section 
reveals  considerable  variation  in  the  depths  to  strata  of  suitable 
bearing  value  for  the  foundations  of  the  structure,  The  selection  of 
spread  footings  or  pile  foimdations  at  each  pier  location  vjas   governed 
by  the  results  of  the  subsurface  explorations. 

In  general,  pile  foundations  have  been  estimated  on  the  basis 
of  steel  H  piles  driven  to  a  bearing  capacit:/  of  75  tons. 

The  tvfo  main  channel  piers,  located  in  the  Mystic  River 
are  to  be  founded  on  bedrock.  Their  cost  is  estimated  on  the  basis  of 
open  cofferdams,  sealed  with  tremie  concrete  and  unxvatered,  thus  per- 
mitting the  piers  to  be  constructed  in  the  dry.  Protection  of  the 
river  piers  against  abrasion  due  to  ice  and  debris  is  afforded  by 
granite  facing  extending  above  and  below  the  extreme  tidal  range. 

All  piers  are  of  reinforced  concrete  construction  as  illus- 
trated on  Plate  ?• 
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The  main  cantilever  span  over  the  Mystic  River  in  a  three- 
span,  double  deck,  through  truss  unit  consisting  of  two  ,:inchor  arras 
each  361' -8"  long,  cantilever  arms  206' -8"  long  and  a  387' -6"  suspended 
spsji  making  the  total  length  of  the  main  span  800' -10"  ctnd  an  overall 
length  of  15?.4'-2".  Trusses  are  approximately  45  feet  center  to  center 
and  are  of  the  Warren  type  subdivided  in  the  panels  adjacent  to  the 
main  piers.  The  floor  system  consists  of  concrete  filled  steel  grid 
decks  supported  by  cross  beams  on  stringers  spanning  between  floor 
beams  located  at  each  panel  point.   Steel  curbs,  gus-rd  curbs,  emergency 
sidewalks  and  handrails  are  provided.   Sway  frames  snd  bracing  are  of 
conventional  design.  Plate  8  shows  a  typical  cross  section  of  the 
main  span. 

The  Little  Mystic  Channel  is  bridged  by  a  single,  simple 
span  double  deck  through  truss  420  feet  long.  The  structural  features 
of  this  span,  including  floor  system,  truss  type  and  bracing,  are 
similar  to  those  of  the  main  cantilever  unit. 

The  approaches  and  the  spans  supporting  the  toll  plaza  con- 
sist of  double  deck  plate  girders  supported  generalljr  on  steel  bents. 

The  ramps  in  Chelsea  and  Charlestoi'Vn  are  similar  in  construction 
to  the  approach  spans. 

Plate  8  shows  typical  cross  sections  for  the  approach  spans 
and  ramps. 
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The  problem  of  collection  and  dispersal  of  traffic  at  the 
termini  of  the  bridge  requires  that  sufficient  points  of  ingress  c.nd 
egress  be  provided  so  that  congestion  of  surface  streets  vdll  be 
minimized.  The  solution  of  this  problem  is  essential  to  the  utiliza- 
tion of  the  capacity  of  the  six  traffic  lanes  provided  on  the  bridge. 
A  double  deck  structure,  which  requires  bringing  the  upper  and  lovrer 
levels  to  street  grade  at  separated  points,  together  vdth  changes  to 
existing  streets  involving  rddening,  the  institution  of  one-way  opera- 
tion, channelization  and  the  utilization  of  an  existing  underpass  plus 
the  opening  of  some  new  streets  furnish  the  solution  to  the  traffic 
problem  on  the  surface  streets. 

Plate  3  shovrs   the  general  plan  evolved  for  the  Charlestovai 
area.  The  bulk  of  the  traffic  bound  for  Chelsea  vdll  pass  through  the 
City  Square  section  and  follow  Chelsea  Street  to  Prospect  Street  at 
which  point  it  id-ll  go  on  to  the  lower  deck  of  the  bridge.  To  facili- 
tate the  flovi^  of  this  traffic,  Chelsea  Street  vdll  be  made  a  one-way 
street  for  northbound  traffic  between  City  Square  and  Prospect  Street. 
Local  traffic  in  Charlestor-'n  bound  for  Chelsea  may  avoid  City  Square 
by  using  Adams  Street  or  some  other  street  crossing  Chelsea  Street. 
Southbound  traffic  on  Chelsea  Street  and  other  local  traffic  from  the 
area  north  of  Prospect  Street  vdll  be  routed  to  a  new  ser"/ice  street 
connecting  Bunker  Hill  and  Adams  Streets  whence  they  may  either  enter 
the  bridge  or  proceed  to  other  destinations  by  way  of  existing  surface 
streets. 

Southbound  bridge  traffic  from  Chelsea  vd.ll  be  carried  on 
the  upperdeck  level  to  the  vicinity  of  Chelsea  and  Chestnut  Streets 
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at  wliich  point  the  roadway  separates  into  tvra  br.anches  and  descends 
to  street  grade  by  ramps.     One  r-^ittp  vd.ll  c?,rry  traffic  bound  for 
dovmtovffi  Boston  to  gi-ade  at  V.'.itcr  Street.     This   street  vdll  be 
ividened  and  traffic  i.vill  utilize  an  improved  underpass  at  the 
Ch:.rlc3to\m  Bridge  (Washington  Street)   to  reach  the  one-way  V/arren 
Street  Bridge  leading  into  Boston.     Traffic  bound  for  points  in 
Charlestovfli  and  the  area  to  the  v:est  mil  follow  the  second  ramp  along 
Henley  Street  reacliing  street  level  ot  Park  Street.     Henley  Street  vd.ll 
be  \videned  and  cut  through  to  Rutherford  Avenue  to  carry  one-way  west- 
bound traffic  to  this  important  artery  thus  diverting  a  large  volume 
of  traffic  from  City  Souare. 

■Plate  5  illustrates  the  plan  evolved  for  the  Chelsea  area. 
Traffic  in  Chelsea  bound  for  Gharlestown  will  have  access  to  the 
bridge  at  Fifth  Street  and  at  Everett  Avenue.     By  widening  and  extend- 
ing Poplar  Street  north  of  Fifth  Street,    southbound  traffic  on 
Washington  Avenue  tvill  have  direct  access  to  the  ramp  which  starts  at 
Fifth  Street.     This  nevr  street  mil  be  one-way  for  southbound  traffic. 
Traffic  on  Broadway  dm  proceed  to  the  bridge  via  Fifth  Street  v^hich 
vdll  be  made  one-v/ay  in  the  directions  tov/ard  the  bridge.     The  Everett 
Avenue  ramp  vdll  provide  direct  access  for  traffic  on  that  thorough- 
fare as  well  as  access  for  tr:-'ffic  from  the  central  business   section 
of  Chelsea  by  way  of  the  loop  via  Second  Street  and  I'l'alnut  Street. 

Traffic  from  Charlestoivn  may  descend  from  the  bridge  by  a 
ramp  which  reaches  street  level  at  Beacon  and  Chestnut  Streets  or  may 
continue  on  the  bridge  to  the  dovm  ramp  which  comes  to  street  grade 
at  Fourth  Street.     The  ramp  to  Beacon  Street  will  provide  convenient 

-  19  - 


MGm'AY  APPROACHES 

access  to  the  central  business  section  of  Chelseq,  the  Naval  Hospital, 
and  the  industries  east  of  Broadway.  Through  traffic  headed  north 
will  use  the  Fourth  Street  ramp  proceeding  north  on  Chestnut  to 
Washington  Avenue  or  east  on  Fourth  Street  to  Broadvray.  To  facilitate 
the  flow  of  traffic  c?way  from  the  bridge,  Chestnut  Street  mil  be  made 
one-v;ay  for  northbound  traffic  rjid  Fourth  Street  one-ivay  in  the  direc- 
tions avray  from  the  bridge. 
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In   selecting  the  location  for  the  toll  plaza  fixll  con- 
sideration was  given  to  sites  at  both  ends  of  the  bridge  but  it  vras 
impossible,   becp.use  of  the  thickly  built  up  areas  in  Chelsea  ?Jid 
Charlestovrti,   to  select  a  location  wliich  vrould  not  involve  the  destruc- 
tion of  a  large  number  cf  homes.     To  avoid  tliis  it  was  decided  to 
locate  the  toll  taking  facilities  over  the  Boston  9nd  Maine  Railroad 
yards  on  the  double  deck  girder  structure  connecting  the  main  canti- 
lever span  pjid  the  span  over  the  Little  Mystic  Ch^jinel.     By  fL..ring 
the   structure  in  plan  it  vfas  possible  to  secure  sufficient  vddth  for 
the  necessary  toll  li'nes.     This  provides  a  suitcLble  plaza  T/vith  grades 
s.light   enough  to  permit  bringing  veliicles  to  a  full  stop  with  a  minimum 
of  braking  action  and  \d.th  adequate  space  for  the  diffusion  cf  traffic 
through  the  toll  Isjies  iidthout  congestion  or  conflict. 

Based  upon  peak  hour  operations  vdth  three  Innes  of  traffic 
in  one  direction  on  each  deck  level  and  on  the  maximum  number  of 
hourly  transactions  that  caji  normally  be  handled  by  one  collector, 
it  was  determined  that   seven  toll  lanes  on  each  level  are  required- 
Each  lane  vdll  be  equipped  with  automatic  devices  for  recording  and  con- 
trolling toll  collections.      Flashing  signals  indicating  open  aaid  closed 
lanes  vdll  be  used  to  channelize  traffic. 

Toll  booths  v/ill  be  constructed  of  glass  pjid  metal  and  vdll 
be  so  designed  as  to  provide  maximum  visibility  for  the  collectors. 
The  upper  deck  toll  booths  vdll  be  covered  by  a  c;mopy  roof. 

The  Administration  Building,    housing  the  administrative 
offices  of  the  Authority  vdll  be  built  as  part   of  the  elevated 
structure  supporting  the  toll  plaza  and  "idll  be  located  just  beneath 
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the  lower  deck  level.  Facilities  for  maintenance,  operating,  accoiint- 
ing,  auditing  ?Jid  other  appropriate  functions  vail  be  provided. 

Access  to  the  Administration  Building  as  vrell  as  to  the  toll 
booth  levels  yd.ll  be  by  elevator  from  the  ground  level  with  emergency- 
stairways  provided  in  addition.  Adequate  parking  facilities  for 
executives,  employees  ?j:id  business  visitors  will  be  constructed  \inder 
the  Administration  Building. 

The  layout  of  the  toll  plaza  shovdng  the  location  of  toll 
booths  and  Adirdnistration  Building  arc  shown  on  Plates  U  ''^'^   8, 
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Previous  to  estimating  the  cost  of  acquiring  the  property 
Ijdng  m.thin  the  liirits  of  the  project,  and  the  property  damages  that 
would  result  from  its  construction,  re^.l  estate  sales  in  the  vicinity 
during  the  past  yea.r  were   investigated,  find  several  appraisers  .and 
real  estate  agents  farailia.r  mth  the  area  were  consulted.  Based  upon 
information  obtained  from  these  sources,  properties  to  be  acquired 
were  assessed,  at  Virhat  was  considered  fair  market  values,  to  determine 
the,  estimates  of  cost. 

Allowances  were  also  made  in  the  estimate  for  easements  over 
the  several  industrial  properties  over  which  the  nev:  structure  vdll  pass. 

D,amages  to  adjoining  property  caused  by  the  construction  of 
the  Iiigh  level  bridge,  in  the  form  of  reduction  of  business  or  deprec- 
iation of  residential  and  industrial  property,  v/ere  included  in  the 
est5.mated  cost  of  right  of  way. 

The  costs  incidental  to  the  acquisition  of  the  property  have 
been  included  in  the  total  of  the  right  of  way  and  property  damage 
costs.  Also  included  is  the  estimated  cost  of  razing  the  buildings 
on  the  right  of  viaj   and  filling  cellars  to  present  street  grades. 

The  location  of  the  l^/stic  River  Bridge  shovm  herein  has 
been  developed  after  conferences,  hearings  and  meetings  -with  the 
m\micipalitie3,  public  utilities  ajad  others  having  interests  rdth 
respect  to  rights-of-way,  easements,  etc. 

There  are  no  indications  that  there  vail  be  ajiy  difficulty 
in  securing  any  property  rights.  However,  the  design  of  the  struc- 
ture has  sufficient  flexibility  to  permit  such  revisions  as  may  be 
required  in  the  event  of  vinforseen  developments,  v.dthout  material  ii^flu- 
ence  upon  traffic  volumes,  time  or  cost  of  construction. 
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RELOCATION   OF  EZLSTING  UTILITIES 

Numcrou3  utilities,  both  publicly  ?ind  privately  owned,  vail 

be  affected  by  the  construction  of  the  new  bridge  ,ind  appro.iches»     In 
general,   piers  end  footings   have  been  kept  outside  the  limits  of 
existing  public   streets,   thereby  holding  to  r.  minimum  the  amount  of 
utility  relocation  vrork  required.     Hovrcver,    at   certain  locations 
extensive  vrork  coiinot  be  -voided. 

The  follovang  brief  descriptions  of  the  work  required  in 
connection  rdth  each  utility  indiccite  the  extent  of  the  viork  involved. 
The  estimated  cost   of  all  the  work  described  is  included  in  Item  25 
of  the  Estip^ate,    "Relocating  Existing  Utilities." 
City  of  Boston  Sewers 

Sewers  in  Henley  Street  and  Foss  Street,    and  in  Chelsea 
Street   at  Henley  Street  and  at  Mt.   Vernon  Street,   v.dll  be  disrupted 
by  the  proposed  structures  a^nd  must  be  re-located.      A  new  collecting 
sewer  vdll  be  necessary  in  the  nev;  service  street   on  the  west   side  of 
the  structure  between  Mt.   Vernon  Street   rnd  Bunker  Hill  Street.     This 
nev?  sewer  I'dll  fux^nish  sewer  service  to  the  new  frontage  p.long  thas 
street  and  vdll  intercept  the  sewers  in  Prospect,  Tremont  rjid  Ferrin 
Streets.     The  12  inch  and  42  inch  sewers  in  Gray  Street  will  require 
protection  against  the  superimposed  loa-ds  of  t?ie  filled  approcich. 
City  of  Boston  IVater  Lines 

Numerous  water  lines  vdll  be  disrupted  by  the  proposed 
structures  find  must  be  re-located.      A  new  vrater  main  in  the  above 
mentioned  nevf  service  street  vrill  be  required  to  furnish  vratcr 
service  in  this  new  street  rjid  to  maintain  service  in  Tremont  and 
Ferrin  Streets. 
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Mcitropolitop.  V'fatcr  District. 

The  nresent  water  main  crossing  Mystic  River  consists  of.  a 
section  of  30-inch  pipe  carried  on  •■    special  structuroj    and  a  section 
of  24-inch  pipe  in  a  tunnel  under  that  portion  of  the  river  now  bridged 
by  the  mpvable  spsn.     The  portion  of  this  line  v^hich  is  not  in  tunnel 
vdll  be  removed  vidth  the  old  bridge.      An  entirely  nevi  v;atcr  main  .across 
Mystic  River  is  recommended.      In  making  studies  of  the  cost  of  this 
work,   provision  was  made  for  the  construction  of  a  30-inch  flcjcible 
joint   submarine  pipe  to  be  laid  in  a  trench  belovf  the  limit  of  future 
dredging  operations,    and.  equipped  vdth  automatic  control  valves  on 
each  side  of  the  river. 
City  of  Chelsea  V-ater  Lines  .?iid  Sev/ers. 

Various  v^ater  lines  and  sevrers  in  Chestnut  Street,  Poplar 
Street  and  at  the  entrance  to  the  U.    S-.  Navo.l  Hospital  vdll  conflict 
v/ith  the  piers  ai-id  footings  of  the  proposed  structures  and  must  be 
relaid. 
Boston  Elevated  Railway  Company. 

The  southboimd  tracks  of  the  Boston  Elevated  Railway  Comp.:'Jiy 
in  Chelsea  Street  between  City  Squore  ,and  Bunker  Hill  Street  must  be 
rerouted  because  of  the  institution  of  onc-vrcy  traffic  flovr  in  Chelsea 
Street.     Nev.'  tracks  for  southbound  traffic  are  proposed  in  the  nev/ 
service  street,  Common  Street  and  Park  Street,   connecting  to  the 
present  tracks  in  Park  Street  at  Joiner  Street. 
Boston  Consolidated  Gas  Company. 

Gas  lines  in  the  area  betv;een  Joiner  Street  and  BuTiker  Hill 
Street  in  Charlestovm,    and  in  Chestnut  ond  Poplar  Streets,   in  Chelsea, 
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RELOGATIOM  OF  EXISTING  UTILITIES 

Boston  Con r:oli dated  Gas  Compriny. 

will  be  disrupted  by  the  various  structures  to  be  constructed  in  those 

areas.  New  gas  lines,  varjdLng  in  size  from  3  inches  to  12  inches  vdll 

be  required. 

Boston  Edison  Company. 

Underground  electric  lines  of  the  Boston  Edison  Company  rail 
be  disrupted  by  the  filled  approaches  and  piers  at  the  Charlestovm  end 
of  the  project,  nnd  by  the  piers  of  the  girder  spans  through  the  yard 
of  the  Boston  and  Maine  Railroad.  These  lines  must  be  replaced  by  new 
conduits  in  suitable  locations. 

The  Boston  Edison  Comp'-ny  crosses  Mystic  River  by  means  of  a 
section  of  conduit  line  on  the  existing  bridge  and  a  section  of  sub- 
marine cable  across  the  navigable  ch-nnel.  These  ?.ines  vdll  be  destroy- 
ed when  the  existing  bridge  is  removed. 

Adequate  conduit  for  electric  lines  vdll  be  provided  on  the 
proposed  bridge  across  Mystic  River. 
Nevj  England  Telephone  and  Telegraph  Company. 

Underground  cornnijni  cat  ions  lines  of  the  New  England  Telephone 
and  Telegraph  Company  "111  be  disrupted  by  the  filled  approaches  in 
Chariest own  and  must  be  replaced  by  nevf  conduits  in  suitable  locations. 

The  communications  lines  ci-ossing  '-/lystic  River  consist  of  a 

section  of  conduit  on  the  existing  fixed  bridge  and  a  section  of 

submarine  cable  across  the  navigable  channel.  Vfhen  the  existing 

bridge  is  removed  those  lines  l^^Lll  be  destroyed.  Adequate  conduit 

for  communications  lines  \vill  be  provided  on  the  proposed  bridge 

across  Mystic  River. 
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Boston  and  Maine  R:?.ilro3.d. 

The  piers  rnd  footings  of  the  proposed  girder  spans  through 
the  yard  of  the  Boston  nnd  Maine  Railroad  vdll  conflict  :vith  existing 
water  lines,   steam  lines  and  drain?.ge  lines.     These  lines,  varying  in 
size  from  ih  inches  to  16  inches,  must  be  relaid  so  as  to  avoid  the 
proposed  structures. 

A  100,000-gallon  v.^ater  tank  is  novx  standing  in  the  railroad 
yard  on  the  line  of  the  proposed  bridge.     A  new  tank  must  be  erected 
in  a  different  location,    'and  the  existing  taj^k  removed. 
U.   S.  Naval  Hospital. 

Various  v;ater  lines,    sewers  and  underground  conduits  vd.thin 
the  grounds  of  the  U.    S.   Naval  Hospital  in  Chelsea  will  be  disrupted 
by  the  piers  of  the  proposed  structure  and  must  be  replaced  by  new 
lines  in  suitable  locations. 
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ESTIMATED  COST  OF  THE  PPnjECT 
The  estimrted  cost  of  the  project  may  be  summarized  as 

A.  Prelir^'inary  Expenses  $       80,000 

B.  Rights  of  ?vay,   Property  Damages,   Etc.  2,310,000 

C.  Construction  Cost 

Substructure,  Abutment  to  Abutment  'i   3^59^,000 

Superstructure  11,983,000 

Approach  Facilities  1 , 900 , 000 

Sub-total  ;;;-17,A73,000 

Contingencies  10^  1,747,000 

Tot.-l  Construction  Cost  19,220,000 

D.  Engineering  1,153,000 

E.  Legal,   Administr"t,ive  and 

Overhead  Costs  138,000 

F.  Interest  during  construction  and 

for  one  year  thereafter  2,599,000 

TOT/i  COST  OF  PROJECT  $26,000,000 

The  total  cost  of  the  project  represents  the  rjnount  of  money 
v'hich  must  be  made  av.'.ilable  to  the  Mystic  River  Bridge  Authority  from 
the  sale  of  the  bonds  and  does  not   include  the  cost   of  finsncing. 

In  the  above  tabulaLtion,   Prelimin.'.r;/  Expenses  include  all 
expenses  incurred  by  the  Authority  prior  to  the  sale  of  the  bonds  ex- 
cept the  cost  of  the  engineering  report.     These  costs  have  been  paid 
out  of  f\:inds  appropria.ted  from  the  general  fund  of  the  CommonweF-lth  and 
must  be  reimbursed  by  the  Authority  cut  of  the  proceeds  of  the  bonds 
issued. 
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Fdghts  of  V'ay,   Property  Drjnages,   Etc.,    have  been  estimated 
on  the  basis  hereinbefore  described  and  are  considered  to  cover  all 
costs  incidental  to  the  right  of  v/ay,   including  purchf.sc  of  land  and 
buildings  at  a  fair  price  on  today's  market,    the  costs  incidental  to 
acquiring  the  properties,    consequential  damage  to  nearby  properties 
end  the  demolition  of  the  existing  buildings  on  the  riglit  of  vmy. 

Construction  costs  are  estii'nated  on  the  basis  of  today's 
prices  (August,   1947).     The  largest  single  item  of  cost  is  the  steel 
superstructure  of  the  bridge.     The  unit  prices  per  ton  used  for  the 
various  classes  of  steel  have  been  established  after  consultation 
■with  the  major  steel  fabricating  companies.     The  estima.tcd  steel 
prices  include  the  effect  of  all  price  increases  up  to  the  present 
time,   including  that  resulting  from  the  recent  increases  in  wages  in 
the  coal  industry,   plus  an  allov/cjice,  based  on  the  advice  of  the 
steel  companies  to  cover  possible  further  price  increases  in  steel 
by  the  tim.e  the  superstmcture  contracts  .^re  let.     A  typical  ".jreak- 
dorai  of  the  items  included  in  the  cost  per  ton  of  steel  (in  this 
case  carbon  steel  in  the  approach  girders)   is  as  follows: 

Steel,  base  price  $     56.00  per  ton 

Size,    shape  and  other  mill  extras 

Shop  dra^vings 

FabriccTtion 

Shop  painting 

Freight 

Erection 

Field  Painting 

$   225.00  -oer   ton 
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10.00 

4.00 

47.60 

2.40 

8.40 

86.60 

10.00 

ESTIMATED  COST  OF  THli,  PROJLCT 

The  unit  prices  of  ell  other  major  items  of  cost  have  been 
fixed  pfter  consultation  vdth  contrj:.ctors  ex^jerienced  in  the  tyoe  of 
work  involved.  To  provide  for  unforeseen  contingencies,  10^  h^s  been 
added  to  the  estimated  construction  cost.  The  detsiled  estimates  of 
quantitief!  and  unit  prices  are  tabulated  in  the  eppendix. 

Engineering  costs  include  the  engineering  report,  the  pre- 
paration of  complete  construction  plans,  specifications  pnd  contract 
documents,  til  surveys,  general  supervision  of  construction  end  inspec- 
tion of  v/orkmanship  ?nd  materials,  assistance  to  the  Authority  in  secur- 
ing proposals,  analysis  of  bids  and  av/ard  of  contracts,  preparation  of 
estimates,  shop  and  mill  inspection  of  materials  and  generrl  coordina- 
tion of  §ill  construction  and  material  contrscts. 

Legal,  Administrative  and  Overhead  Costs  include  salaries 
and  office  costs  of  the  Authority,  legal  services  in  connection  with 
contractual  matters  and  other  general  expenses  of  a  sirailsr  nature 
in  the  period  from  the  sale  of  the  bonds  until  the  bridge  is  opened 
to  traffic.  Detailed  estimates  of  these  costs  are  included  in  the 
appendix. 

Interest  during  construction  has  been  estimated  on   the  basis 
of  en  interest  rate  of  2  Z/A%   over  a  period  of  3  l/2  years  on  a  bond  issue 
in  the  principal  amount  of  027,000,000,  which  mill  provide  funds  for 
expenses  not  included  in  the  above  tabulation.  The  3  l/2  year  period 
covers  the  actual  time  of  construction  plus  one  year  thereafter. 
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OPERATIf'G  REVENUES 

A  "Fin.'il  Report  on  Trr.ffic  -,nd  RcvonueSj  Proposed  Mystic 
River  Bridge,  Boston,  Massachuectts,"  dr.ted  July,  19h7,   has  been  pre- 
pared by  DeLeuw,  C.'-ther  it.   Company,  Consulting  Engineers  of  Chicago, 
Illinois,  from  wMcli  the  follovdng  is  quoted: 

"Estimates  of  potential  traffic  on  the  proposed 
bridge  were  based  on  .?jnalyses  of  existing  relevant  data 
supplemented  by  tr.iffic  counts  :>nd  by  origin-destination 
surveys  of  traffic  over  the  present  Chelsea  Bridge,  other 
bridges  in  the  vicinity  and  the  Sumner  Tunnel.  Other 
factors  considered  were  trends  in  population,  motor  vehicle 
registrations,  gasoline  consumption  and  increases  in  traf- 
fic induced  by  the  a^dded  convenience  of  improved  facilities. 

"Estimates  of  annual  vehicular  traffic  over  the 
proposed  bridge  at  5-year  intervals  from  1950  to  1978  are 
as  follows: 

"Table  1 

Estimated 
"Year  Annual  Traffic 

1950       •  13,5'"0,OOC 

1955  14,920,000 

i960  16,030,000 

1965  16,840,000 

1970  17,670,000- 

1975  18,100,000 

1978  18,290,000 

"The  basis  for  this  estimate  of  traffic  is  that 
access  to  the  proposed  bridge  vdll  be  over  surface  streets 
with  such  improvements  as  are  necessary  to  make  the  new- 
bridge  conveniently  a.ccessible.     l?e  have  collaborated  r.atji 
J.   E.  Greiner  Company  on  proposals  for  improvements  to 
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surface  streets  and  approach  facilities.     V/e  are  satisfied 
that  the  estimated  volume  of  traffic  can  be  accommodated  vdth 
the  recorrijTiended  layouts.     Traffic  estimates  vrere  also  made 
on  the  assumption  that   ezprcs:-v/ay  t;'/pe  of  facilities  event- 
ually vd.ll  be  built  from  each  end  of  the  nev;  bridge,   as 
contemplated  in  the  long  range  plans  of  the  Departme/it  of 
Public  Korks. 

"Peak  hour  traffic  vdth  no  expressway  development 
whatever  is  estimated  to  reach  .an  hourly  total  of  3j750  ■"-  -y 
mixed  vehicles  in  one  direction  ^oy  the  year  1970.     This 
figure  would  be  about  k>15^  if  all  of  the  projected  ex- 
pressvfays  are  completed  by  that  time.      IVe  conclude  that 
three  lanes  are  required  for  traffic  in  each  direction 
and  we,   therefore,   recommend  a  si::-l;ine  bridge. 

"Annual  gross  revenues  ha.ve  been  estimated  on  the 
basis  of  the  follovdng  toll  schedule:- 

15"';   for  a  single  ticket,    2  tickets  for  25i 
and  10  tickets   for  .Sl.OO  for  automobiles, 
and  tolls  for  corri.mercial  vehicles  graduated 
to  a  maximum  of  40'* 

The  following  t.able  sets  forth  these  estimated  rev- 
enues,        at   five-year  intervals  from  1950  to  1978...: 

-"■  3,870  in  1978 
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"Table  2 
"ESTIMATED  REVEi\';JES " 

"Yer.r  Revenues 

1950  C-l,  982,000 

1955  2,175,000 

i960  2,337,000 

1965  2,453,000 

1970  2,580,000 

1975  2,641,000 
1978             -;;-_^'r_-!;-_-;;-_-;;-         2 ,  66  9 ,  COO 

"n'IPB.OVB.i£MTS  TO  TRIBUTARY  STRECTS 

"Tributp.ry  streets   "t  both  ends  of  the  proposed 
bridge  vdll  need  to  be  improved,  as  recommended  on  layouts 
prepcired  by  J.   E.  Greiner  Company,   in  v;hich  vre  have  collab- 
orated.    The  nev;  bridge  approaches  vail  cut  off  access 
from  certain  existing  tributary  arteries   so  that  the  remain- 
ing streets  must  be  made  to  function  v/ith  m^iximum  efficiency 
by  \videning  roadways,   installing  traffic   si.gnals  snd  inaug- 
urating one-way  movement    " 


" At  the  spiiie  time,  these  facilities 

(the  construction  of  express  highways)   would  relieve  local 
streets  in  the  vicinity  of  the  bridge  of  substpntial  volumes 
of  through  traffic.     The  expressways  vrould  not  be  adequate 
substitutes,   hov/ever,    for  m.ajor  improvem.ents  in  the  tribu- 
tary street   system  since  large  portions  of  the  bridge  traf- 
fic vrlll  alv/ays  be  generated  by  activities  in  snd  near 
Chelsea  and  Charlestown. " 
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The  .".bovc  quotations  svinirnarize  the  findings  of  the  tr-'iffic 
engineers  ndth  respect  to  ] predicted,  revenues  which  vdll  be  rcJ.ized 
from  the  operation  of  the  project.     The  traffic  engineers  emphasize 
the  necessity  of  providing  convenient,   adequate  r.ccess  facilities 
in  connection  vdth  the  construction  of  the  bridge  proper.     The  im- 
proved lajout  of  "pproach  streets  to  '.■.'■hich  DcLeuw,  Gather  &  Company 
refer  are  shovm  upon  Plates  3  --"d  5  of  this  report.     The  cost  of  all 
phases  of  this  work  is  inc].uded  in  the  estimates  presented  herein. 
The  number  of  traffic  lri.nes  provided  by  the  proposed  structure  vdll 
be,   as  recommended  by  DeLeuw,   Gather  &  Company,   three  in  each 
direction. 
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Annual  maintenance  and  operating  expenses  are  sho^Am  in 
detail  in  the  Appendix,  v/ith  a  sumi.i&ry  presented  belov/.  These  costs 
are  based  upon  estimated  traffic  and  revenue  ivhich  have  been  predicted 
for  the  year  1955.  All  items  of  expense  have  been  included. 

Estima-ted  maintenance  ajid  operating  expenses  are  summarized 
in  the  following  tabulation: 

General  Administration  $  7^,000 

Maintenance  46 , 000 

Operation  163,000 

Insurance  and  Fidelity  Eonds        31 . OOP 

TOT/iL      |516,000 

In  .'iddition  to  current  rcintsnance  and  operating  expenses, 
there  should  be  established  Reserve  Funds,  to  vvhich  annual  payments 
should  be  made  in  order  to  providt  funds  for  major  repairs,  replacement 
of  equipment  ajid  other  ex'oenditures  v,hich  xd.ll  occur  at  infrequent 
intervals.  The  follovdng  t'V.iulaticn  summarizes  these  items: 

RESERVE  FJJKDS 

Major  rtenewals  and  Replacements    |  4,000 

Painting  35,0^30 

Insurance  (to  cover  deductible)      5,000 

Equipment  Renevfels  ■  1,000 

TOT.AJ.      145,000 


PLAN  OF  PROCEDURE 

Plate  10  presents  in  graphical  form  a  plmi  of  procedure 
which  contemplates  completing  the  project   and  opening  it  to  traffic 
en  February  1,   1950.     The  prosecution  of  the  vrark  in  conforraf-nce  vath 
the  proposed  schedule  is  dependent  upon  the  sale  of  bonds  -..nd  the 
deposit  of  funds  with  the  Trustee  on  or  before  Septanber  1,   1947. 

The  construction  phases  of  the  project  arc  controlled  by 
txvo  major  factors,  namely,   the  completion  of  the  contract  plans  and 
specifications  for  the  bridge  superstructure  vdthin  eight  months 
after  notice  to  proceed  and  the  completion  by  the  superstructure 
contractor  of  fabrication  rjid  erection  of  the  bridge  vd.thin  twenty 
months  after  the  award  of  contract.     The  total  time  interval  between 
commencement  and  completion  of  these  major  phases  of  the  project  is 
sufficient  to  allow  coordination  and  completion  of  all  other  phases 
of  the  work. 

The  date  of  notice  to  proceed  'Ad.th  contract  plajis  and  speci- 
fications has  been  set  at  September  1,   1947.     Thj.s  is  based  on  the  assump- 
tions that  all  preliminary  work  Vvlll  have  been  completed,  bonds  mil 
have  been  sold,   ajid  funds  vdll  have  been  deposited  with  the  Trustee 
on  or  before  that  date. 

The  planning  -and  construction  has  been  broken  down  into 
four  major  contracts  covering  the  follovdng  portions  of  the  vrark: 

1.  Bridge  Substructure  (Abutment  to  Abutment) 

2.  Bridge  Superstructure 

3.  -Ap^aroach  F-.cilitics 

4.  Toll  Booths,   Administration  Building,  Lighting,   Etc. 
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Prepcration  of  pirns  for  the  bridge  substructure  v/ill  pro- 
ceed simultaneously  vdth  those  for  the  superstructure.  It  is  contem- 
plp.ted  that  the  substructure  pirns  vd.ll  be  completed  in  4  months, 
thus  allowing  sufficient  time  for  completion  of  the  piers  b^r   the  time 
the  superstructure  contractor  is  reedy  to  begin  erection  of  the  steel 
work.  The  last  tvro  contrrcts,  not  being  intimately  connected  to  the 
first  twoj  can  proceed  more  or  less  independently  and  simultc-neously 
I'dth  those  covering  the  bridge  structure  itself.  These  vail  be  fitted 
into  the  general  schedule  and  vdll  be  completed  by  the  time  the  bridge 
is  ready  for  traffic. 

The  final  stage  of  the  project,  the  removal  of  the  Chelsea 
North  Bridge  rnd  dredging  of  the  c'lannel,  must  be  deferred  until  the 
nev;  bridge  is  completed  and  open  to  traffic.  This  work  can  be  com- 
pleted hj   April  1,  1950,  and  Tdll  mark  the  completion  of  all  construc- 
tion operations. 
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CONCLUSIONS  mP   RLCOMH/iENDATIONS 

The  proposed  new  bridge  over  the  Mystic  Pdver,  which  has 
been  described  in  this  report,  would  provide  marked  improvement  in  the 
available  facilities  for  traffic  between  Charlestown  and  Chelsea  rnd 
at  the  sfme  time  would  practically  eliminate  interference  with  the  move- 
ment of  shipping  in  the  area. 

The  detailed  development  of  the  construction  plans  and  spec- 
ifications will  follow  the  genera.1  ncture  of  the  detjdls  which  are 
shown  and  described  in  the  report.  Sufficient  latitude  in  the  design 
and  estimates  is  present  to  permit  minor  changes  which  the  further 
advance  of  studies  may  disclose  as  necessar;^  or  desirable,  without 
affecting-  the  physical  or  financial  integrity  of  the  project. 

The  engineering  studies  show  that  based  on  v   total  bond   issue 
of  $27,000,000  the  estimated  debt  service  coverage  will  be  aporoxi- 
mately  1.3'4  times  throughout  the  contemplated  life  of  the  loan  as  indi- 
cated by  the  foliovdng  summsi^': 

Average  annuel  gross  revenue  for 
period  of  loan,  1947  -  1977 |-  2,389,000 

Average  annual  raa.intenance  and 
operation  expense   561.000 

Balance  available  for  debt  service  $     2,028,000 

Average  annual  debt  service,  based  on 
total  amount  of  bonds  being  retired 
in  25  years  with  equal  annual  payments 
of  principal  and  interest   .  , t     1.508.000 

Average  annual  surplus   I    520,000 

The  above  indicates  debt  service  coverage  as  follows: 

Annual  amount  available  for  debt  service    $     2,028,000 

Annual  debt  service  I  1,508,000 

Debt  service  coverage  ^  2.028.000  =  1  34 

1,508,000 
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CONCLUSIONS  A[]r  RE.COM.'.iEI^iDATIONS 
The  iiidicated  coverage  provides  a  cushion  for  future  con- 
tingencies, possible  reduction  in  toll  rates,  or  retirement  of  bonds 
more  rapidly  than  sinking  fund  schedules  anticipate. 

To  provide  the  metropolitan  area  of  Boston  vdth  necessary 
improved  facilities  for  the  expediltious  movement  of  traffic  between 
Charlestoyffi  and  Chelsea  at  the  site  of  the  present  Mystic  River  Bridge, 
v;e  recommend  that  the  Authority,  follomng  its  consideration  of  this 
report  and  other  matters  pertinent  thereto,  negotiate  the  sale  of 
securities  for  the  purpose  of  securing  funds  for  the  construction  of 
the  project. 
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APPENDIX  A 

COMSTEUCTIOM  COSTS 

LEGAL,  ADMINISTRATIVE  AND  OVERHEAD  CO-STS 
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CONSTRUCTION  CO.STS 


SUBSTRUCTURE 


Ko. 

Item 

Qupntity 

Unit  Price 

Aifiount 

1. 

Reinoval  of  Existing  Paving 

1,500 

3.Y. 

^        1.00  t 

1,500.00 

2. 

Protection  of  Existing  Bldg. 

&  Structures 

Liamo  Sum 

6,000.00 

3. 

Dry  Excavation,  Above  EL. 0.0. 

27,000  C.Y. 

3.00 

81,000.00 

4. 

Vfet  Excavation,  Fie  low  EL.  0.0. 

IS, 000 

C.Y. 

15.00 

270,000.00 

5. 

Underwater  Rock  Excavation 

600  C.Y. 

40:00 

24,000.00 

6. 

Special  Clea;-;ing  of  Undervfater 

Foundation 

900 

S.Y. 

10.00 

9,000.00 

7. 

Load  Test  for  Foundation 

each 

200.00 

1,000.00 

8. 

Furnis'ning  Steel  Fearing  Piles 

.SS,000 

L.F. 

3.50 

303,000.00 

o. 

Caps  c^nd  PcintB  for  Steel 

Bearing  Piles 

1,200 

each 

25.00 

30,000.00 

10. 

Splicing  Steel  Bea.ring  Piles 

600 

eacti 

20.00 

12,000.00 

11. 

Driving  Steel  Bearing  Piles 

88,000 

-Lj .  r  . 

2.00 

176,000.00 

12. 

Load  Test   for  Steel  Bearing 

Piles 

15 

each 

1,400.00 

21,000.00 

13. 

Tremie  Concrete 

6,400 

C.Y. 

30.00 

192,000.00 

u. 

Class  B.   Base  Concrete 

20,150 

C.Y. 

40.00 

806,000.00 

15. 

Class  A.  Base  Concrete 

11,200 

C.Y. 

50.00 

560,000.00 

16. 

Class  A.    Structure  Concrete 

11,000 

C.Y. 

60.00 

660,000.00 

17. 

Reinforcing  Steel                        3, 

800,000 

Lbs. 

0.09 

342,000.00 

1  -■ 

'■r-.:'ite     --cing 

13,000 

G.F. 

6.00 

78,000.00 

19. 

Reinforced  Concrete  Paving 

2,000 

S.Y. 

4.00 

8,000.00 

20. 

Porous  Backfill 

500 

C.Y. 

6.00 

3,000.00 

21, 

Dainpproofing 

1,000 

S.Y. 

1.50 

1,500.00 

T0T;L  -  dUI.STRUCTUIffi 


f^  3, 590,000.00 
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SUPERSTRUCTURE 


CONSTRUCTION  CQSTS 


No. 


Item 


Quantity- 


Unit  Price   Amount 


1.  Approach  Girder  Spens  - 

Carbon  Steel 

2.  Approach  Girder  Sptns  - 

Silicon  Steel 

3.  South  Channel  Span  - 

Carbon  Steel 

4.  South  Channel  Span  - 

Silicon  Steel 

5.  Main  Span  - 

Carbon  Steel 

6.  Main  Span  - 

Silicon  Steel 

7.  I  Beam  Lok  Filled  Floor 

8.  C.I.  Drains  ;ind  Pipes 

9.  Lighting 

10.  Administration  Building 

end  Toll  Facilities 


14,400 

tons 

$  225.00 

$3,240,000.00 

12,200 

tons 

245.00 

2,989,000.00 

1,100 

tons 

300.00 

330,000.00 

810 

tons 

330.00 

267,300.00 

4,020 

tons 

335.00 

1,346,700.00 

4,350 

tons 

365.00 

1,580,450.00 

783,000 

S.F. 

2.25 

1,761,750.00 

Lump  ! 

3um 

147,800.00 

Lump  ; 

3ua 

70,000.00 

Lump  ; 

Bun 

250,000.00 

TOTAL  -  SUPERSTRUCTURE 


$   11,985,000.00 
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APPROy\CH  FACILITIES 


CONSTRUCTION  COSTS 


No. 


Iter,i 


1.  Clearing  raid  Grubbing 

2.  Remcvo.l  of  Existing  Paving 

3.  Protection  of  "  Bldgs.&  Struc. 

4.  Borrow  Excavation 

5.  Dr^-  E.xc.aVo.tion 

6.  Class  A  Structure  Concrete 

7.  Reinforcing  Steel 

8.  D.'irapproofing 

9.  Waterproof ing 

10.  Porous  Backfill 

11 .  Drs  inage 

12.  Reinforced  Concrete  Paving 

13.  Concrete  Parapet   on  Puet.lValls 

14.  9"  Granite  Curb 

15.  6"  Granite  Curb 

16.  Metal  Railing  on  Ret.    ;"'alls 

17.  Light  Standards  and  Wiring 

18.  Traffic  Signs 

19.  Relocating  E>dsting  Utilities 

20.  Landscaping 

21.  Facilities  for  Resident 

Engineer 

22.  Maintenance  of  Traffic 

23.  Enlarging  Water  St.  Underoass 

24.  Removal  of  Existing  Fridge 

25.  Dredging 


Quantity 

Unit  Price 

Lump  Sum 

li,000  S.Y. 

:i!:         1.50 

Luinp  Sum 

38,600  C.Y. 

2.00 

15,700  C.Y. 

3.00 

9,470  C.Y. 

60.00 

950,000  Lbs. 

0.09 

7,000  S.Y. 

1.50 

1,000  S.Y. 

5.00 

4,700  C.Y. 

6.00 

Lump  Sum 

29,000  S.Y. 

5.00 

5,800  L.F. 

4.00 

5,S00  L.F. 

3.00 

8,800  L.F. 

2.50 

5,800  L.F. 

.4.00 

Lump  Sum 

Lm-.D  Sum 

Lump  Sum 

Lump  Sum 

Lump  Sum 

Lump  Sum 

Limip  Sum 

Lum.v>  Sum 

Lump  Sijjn 

Amount 


21, 
10, 
77, 
47, 
568, 

S5, 
10, 


28, 
28, 

145, 
23, 
17, 
22, 
23, 
30, 
2, 

440, 


500.00 
000.00 
000.00 
200.00 
100.00 
200.00 
500.00 
500.00 
000.00 
200.00 
400.00 
000.00 
200.00 
400.00 
000.00 
200.00 
000.00 
000.00 
000.00 
000.00 


12,000.00 

2,600.00 

200,000.00 

80,000.00 

18,000.00 


TCTiiL  -  .'APPROACH  FACILITIES 


1,900,000.00 
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Lmi^L,   ADMINISTRATIVE  y\ND  OVERHEAD  COt^S 


Authority  Memhers,  Per  Diem 

General  Manager 

G-eneral  Coimsel 

Secretary 

Stenogr'-.phic  rand  clerical 

Travel  Ey.p eri 3 e s 

Office  Rent 

Office  Supplies 

Telephone,  Telegraph  and  Postage 

Automobile 

Chauffer 

Miscellaneous 


TOTAL 


t     40,000.00 

18,750.00 

18,750.00 

13,000.00 

15,375.00 

.'4,000.00 

3,750.00 

5,000.00 

,!,,  500.00 
/^,  375.00 

5,000.00 

5,500.00 
$  138,000.00 


NOTE:   Estimated  costs  cover  2^  year  period. 
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APPSrJDIX  B 
MAINTBIANCE  AND  OPMATIMG  J3CPEJSES 
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MAINTH'l/^iCL  iU^lD  OPERATING  EXPENSES 

GENER/\L  ADMINISTRATION 

Authority  Members,  Per  Diem  $   16,000.00 

Authority  Members,  Travel  Expenses  500.00 

Authority  Office  Staff  16,000.00 
Trust  Indenture  Expenses: 

Audits  7,500.00 

Trustee  15,000.00 

Consulting  Engineers  9,000.00 

Coupon  Agents  1,500.00 

Superintendent  4> 500.00 

Telephone,  Telegrapli  and  Postage  300.00 

Stationery,  Supplies  and  Printing  1,200,00 

Janitor  Service  1,800.00 

Heat  and  Light  (isd:iiinistration  Building)  1,000.00 

Association  Memberships,  Periodicals  200.00 

Miscellaneous  1.500.00 

TOTAL  $76,000.00 
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MAINTENAl^CE  AND  OPERATING  EXPENSES 

MAINTENANCE 

Maintenance  Labor: 

General  fa?, 200.00 

Painting  11,300.00 
Mcdntonance  Material: 

General  2,000.00 

Paint  10,000.00 

Emergency  Equipment  (Crash  Truck)  1,200.00 

Miscellaneous  1 . 800 . 00 

TOTAL  MAINTENANCE  ^^ENSES  146,000.00 

OPERATION 

Toll  Collection,  Selaries  $110,000.00 

Traffic  Control,  Salaries  25,000.00 

Uniforms  3,000.00 

Tickets  4,000.00 

Lighting  (Pov/er  a-nci  Lojup  Renewal)  13,000.00 

Locker  Room  E>:pense  500.00 

Snow  Removal  and  Cindering  5,000.00 

Miscellaneous  2 . 500 . 00 

TOTAL  OPERATING  EXPENSES  $  163,000.00 
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MAINTENANCE  /.ND  OPERyiTIHG  E>:P£rl5ES 

INSUH/^iMCE  md  FIDELITY  BONDS 

Multi-risk  $  9,600.00 

Use  and  Occuprincy  1,350.00 
Public  Jjiability  and  Property  Damage         16,750.00 

Bonds,   Fidelity  1,700.00 

Bonds,   Sheriff's  125.00 

Glass  50.00 

Messenger,  Holdup,   Etc.  500.00 

Fire  350.00 

Miscellaneous  575.00 

TOTliL  1 31, 000. 00 

RESERVE  FUNDS 

Mo.jor  Renewals  and  Replacerritnts  $   4,000.00 

Feinting  35,000.00 

Insurance  (to  cover  deductible)  5,000.00 

Equipment  Ronev/als  1^000.00 

TOTAL  $45,000.00 
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APPEMDIX  C 
WAR  DEPARTIviENT  PERI.IIT 
PORT  CF  BOSTON  AUTHORITY  PERIJIT 
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COPY 

WAil  DEPARTMENT 

Corps  of  Engineers 

Office  of  Di-'/ision  Engineer 

New  England  Division 

31  St.  Jfrjnes  Avenue 

Boston  16,  Mass. 

26  May  1947 

Mystic  River  Bridge  Authority 
6  Beacon  Street 
Boston,  Massachusetts 

Attention:  Ephraim  A.  Brest 


ChEirman 


Gentlemen: 


There  is  enclosed  instrument  approving  location  and  plans  of 
a  bridge  to  be  constructed  across  Mystic  River  0.08  of  a  mile  above 
its  mouth,  between  CharlestoTrvn  e:nd  Chelsea  and  across  Mystic  River 
South  Channel  (Little  ilystic) ,  0.24  of  a  mile  above  its  mouth  in 
Charlestown,  Massachusetts.  This  instrument  was  executed  by  the 
Acting  Chief  of  Engineers  on  13  Msy  I947  and  by  the  office  of  the 
Under  Secretary  of  VJar  on  I6  May  1947. 

Your  attention  is  invited  to  the  conditions  set  forth  in  the 
said  instrument.  You  are  especially  requested  to  notify  this  office 
of  the  date  of  commencement  and  of  the  date  of  completion  of  the 
construction  in  order  that  such  supervision  as  shall  be  considered 
necessary  may  be  exercised. 

You  are  cautioned  that  if  any  material  changes  in  the  location 
or  plans  of  the  structure  or  work  are  found  necessary  on  accoijnt  of 
unforeseen  or  altered  conditions  or  otherv/ise,  revised  plans  should 
be  submitted  promptly  to  this  office  to  the  end  that  these  revised 
plans,  if  found  unobjectionable  from  the  standpoint  of  navigation, 
may  receive  the  approval  re'._uired  by  law  before  the  work  thereon  is 
begion. 

FOR  THE  DIVISION  ElMGIMEER: 


Very  truly  yours, 


(Sd.)     K.  M.  PATTEE 

Lt.    Colonel,    Corps  of     %igineers 

Executive  Officer 


1  Incl. 

Instrument 
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COPY 

APPROVAL  OF  LOCATIOiJ  AND  PLANS  OF  BRIDGE 

WHEREAS  by  Title  V  of  ?n   act  of  Congress  approved  August  2,  1946, 
entitled  General  Bridge  Act  of  I946  (Public  Law  6OI — 79th  Congress)  the 
consent  of  Congress  was  grsiited  for  the  construction,  maintenance,  and 
operation  of  bridges  and  approaches  thereto  over  the  navigable  waters 
of  the  United  States; 

And  whereas  section  502(b)  of  sfdd  act  provides  that:  "the  loca- 
tion and  plans  for  such  bridges  shsll  be  approved  by  the  Chief  of  En- 
gineers and  the  Secretary  of  Vfer  before  construction  is  commenced,  and, 
in  approving  the  location  and  plans  of  exiy   bridge,  they  may  impose  any 
specific  conditions  relating  to  the  maintenance  and  operation  of  the 
structure  which  they  may  deem  necessary  in  the  interest  of  public  navi- 
gation, and  the  conditions  so  imposed  shall  have  the  force  of  lav/;" 

And  whereas  the  IffSTIC  RIVER  BRIDGE  AUTHORITY  has  submitted  plans 
and  a  map  of  the  location  of  a  bridge  to  be  constructed  across  MYSTIC 
RIVER,  0.08  miles  above  the  mouth,  between  Charlesto^'m  end  Chelsea  and 
across  MYSTIC  RIVER  SOUTH  ChAl\jNLL  (LITTLE  MYSTIC),  0.24  miles  above  the 
mouth  in  Charlestown  in  the  State  of  Massachusetts. 

Now  therefore.  This  is  to  certify  that  the  location  and  attached 
plans  are  hereby  approved  by  the  C'lief  of  Engineers  and  by  the  Secretary 
of  War,  pursuant  to  the  above-mentioned  act  of  Congress,  subject  to  the 
folloT/ving  conditions; 

1.  Tne  division  engineer  in  charge  of  the  locality  within  which 
the  bridge  is  to  be  built  may  supervise  its  construction  in  order  that 
said  plans  shall  be  complied  vd.th. 

2.  All  work  shall  be  so  conducted  that  the  free  navigation  of  the 
waterway  shall  not  be  unreasonably  interfered  mth  and  the  present  navi- 
gable depths  shall  not  be  impaired.  The  channel  or  channels  through 
the  structure  shall  be  promptly  cleared  of  all  falsexvcrk,  piling,  or 
other  obstructions  placed  therein  or  caused  by  the  construction  of  the 
bridge,  to  the  satisfaction  of  the  said  division  engineer,  when  in  his 
judgment  the  construction  v/ork  has  reached  a  point  where  such  action 
should  be  taken,  and  in  any  case  not  later  than  ninety  days  after  the 
bridge  has  been  opened  to  traffic. 

3.  The  approval  hereby  granted  shall  cease  and  be  null  and  void 
unless  the  actual  construction  of  the  bridge  be  commenced  within  2 
years  and  completed  within  4  years  from  the  date  of  this  instrument. 

4.  No  deviation  from  the  approved  plans  shall  be  made  either  be- 
fore or  after  completion  of  the  structure  unless  the  modification  of 
said  plans  has  previouslj'-  been  submitted  to  and  received  the  approval 
of  the  Chief  of  Engineers  and  of  the  Secretary  of  War. 
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5.  That  sll  parts  of  the  exj.sting  bridge  across  Mystic  River  in- 
cluding all  piles  and  pile  stubs,  between  abutments,  with  the  excep- 
tion of  the  northerly  rest  pier  fender,  shall  be  entirely  removed  to 
the  satisfaction  of  the  said  division  engineer,  not  later  than  180 
days  after  the  said  new  bz'idge  shell  have  been  opened  to  traffic;  and 
that  a  navigation  channel  3^0  feet  vdde  between  the  lines  of  the 
Channelward  faces  of  the  rest  pier  fenders  of  the  e:d.sting  bridge 
across  Ivlystic  River  shall  be  cleared  of  all  obstructions,  except 
ledge  rock,  to  a  depth  of  at  least  30  feet  at  mean  low  ws.ter,  not 
later  thrn  90  days  after  the  said  new  bridge  shall  have  been  opened 
to  traffic. 


WITNESS  my  hand  this  13th  day  of  May  1947 


(Signed)  R.  C.  CR^^-VvFORT) 

Brigadier  General 

Acting  Chief  of  Engineers 

IN  VttTNESS  ViHEREOF  I  have  hereunto  set  my  hand  by 
direction  of  the  Under  Secretary  of  War  this  16th 
day  of  May  1947. 


S.  C.  BORZILLERI 
Major,  A.G., 
Assistant. 


COPY 
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FOB!  YfD  54  £  0  P  I 

Ttffi  CO?'nv!Om\EALTI-l  OF  MASSAC FIU SETTS 

No.    34 

Whereas,     Mystic  River  Bridge  Authority 


of  Boston ,   in  the  county  of  Suffolk and  Commonwealth 

aforesaid,    has  applied  to  the  port   of  Boston  Authority  for  license  to  con- 
struct a  high  level  highway  bridge  in  and  over  the  tide-waters  of  Mystic 
River  and  Little  wlvstic  Channel  in  the  cities  of  Boston  and  Chelsea 


■and  has   submitted  plans  of  the  same;    and  whereas  due  notice  of  said 
application,   rnd  cf  the  tLTie  and  place  fixed  for  a  hearing  thereon,    has 
been  given,   as  required  by  lavf,  to  the  Mayor  and  Council  ^^  ^j^^  cities  of 

Mayor  and  /ilderraan 
Boston  and  Chelseaj 

Novf,    sa.id  Authority,    having  heard  all  parties  desiring  to  be  heard, 
and  having  fully  considered  said  application,   hereby,    subject  to  the 
approval  of  the  Governor  and  Council,    authorizes  and  licenses  the  said 

Mjrstic  River  Bridge  Authority ,    subject  to  the 

provisions  of  the  ninety-first  chapter  of  the  General  Lavfs,   .and  cf  all 
laws  v;hich  are  or  may  be  in  force  applica.ble  thereto,   to  construct  a  high 
level  highway  bridge  in  and  over  the  tide-waters  of  Mystic  River  and 
Little  Mystic  Channel  in  the  cities  of  Boston  aid  Chelsea,   on  the  west 
side  of  the  ej-dsting  Chelsea  Street  bridge  and  viaduct  in  conformity  vvlth 
the  accompcin;/lng  plan. 

The  proi-)osed  bridge  over  the  Mystic  River  shall   have  two  oiers  in  tlie 
tide-waters  of  the  Mystic  River  wit?i  a  minimum  clearance  between  piers  of 
700  feet,  the  overhead  clearance  for  pa3sa.ge  of  vessels   shall  not  be  less 
than  135  feet  at  mean  liigh  water  elevation  plus  4*  58. 

The  proposed  bridge  over  the  Little  Mystic  Chanjiel  shall  have  a  clear 
span  vath  overhead  clearrncc  of  100  feet  at  mecai  high  water. 

This  license  is  granted  subject  to  the  follovdng  terms  and  conditions; 
After  the  high  level  bridge  is  constructed  over  the  Mystic  River,  the  exist- 
ing Mystic  River  Bridge  shall  be  removed  as  herein  stipulated  -  all  piles 
in  tidev/ater  shall  be  pulled  -  and  the  turn  ta-ble  foundation,   center  fender 
pier,   north  and  south  abutments  .and  fender  piers  of  the  drav;  span  shall  be 
entirely  removed  and  any  shoa^ls  above  the  depth  of  30  feet  .?.t  mean  low 
water  resulting  from  the  removal  of  the  aforementioned  .structures  shall  be 
dredged  to  a  depth  of  3G  feet  .at  mer^n  lovj-  w.ater.     The  north  abutment   fender 
pier  of  the  draw  STxin  shall  be  left  in  place  for  a  navigational  aid  until 
such  time  as  the  channel  londerneath  the  proposed  bridge  is  widened  by  the 
U.S.   Government  to  permit  safe  n.avigation  .:^nd  then  said  fender  pier  is  to 
be  removed  by  the  Mystic  River  Bridge  Authority. 
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Tliis  licen.'jo  ±3  granted  subject  to  the  laws  of  the  United  States. 

The  plan  of  s^.id  work,   nurrjnered 3^ is  on  file  in  the 

office  of  paid  Authority  arid  duplicate  of  said  plcin  accompanies  this 
License,    ond  is  to  be  referred  to  as  a  part   hereof. 

Nothing  in  this  License  shall  be  so  construed  as  to  impair  the 
leg=).l  rights  of  any  perv-on. 

This  License  shall  be  void  unless  the  same  and  the  occompcnying 
plan  are  recorded  vd.thln  one  year  from  the  date  hereof,    in  the  Registry 
of  Deeds  for  the  District  of  the  County  of  Suffolk. 

In  Witness  V'hereof ,    said  Port   of  Boston  Authority  h.ive  here'onto 
set  their  hrnas  this  sixth  day  of  Maj/  in  the  year  nineteen  hundred  .'md 
forty  seven. 


Gerald  Henderson     ) 

John  F.   Fitzgerald)  Port  of  Boston 

L.   M.   Edgehill         )  Authority 


THE  GCIiMOIIIjEALTH  OF  LiASSACHU SETTS 

Boston,   June  11,   19A7 
Approved  by  the  Governor  and  Council. 


(Signed)  G. . Bruce. l-iobiuson ■ 

Executive  Secretary 
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inp:  Engineers. 
Mystic  River  Bridge  Engineering 
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